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Missing, pooling # {5 B#iY > T U > J O#iataHERI

BISRFBe KRR  AmAES—RB (Eiichiro Funo)

AE ABTR. BEALLDOT VALY TV T, BRILBTET S,
1. Introduction
1.1. XX, RO2-o0FHEEZRT LT, Zhb200BICEEL-B4 OfELEE TS,

EE1
% 1 [\ oE#l (Xlo,Xu, ---,Xlk—I,XIk) ~ Multinomial(Nl,Oo,Gl, ey 01, Bk)

0o 01

2 D I X 1)~ i 1
H2EBOBA (X0, Xo1,., X2k-1) Multznomzal(Ng,00+"+0kw1, ,00+"+9k*1)

0o 02
014+05" 7" 0 +0,+0,

% k-1 @ B @ﬁ@ﬂ (Xk—lo,kal 1,Xk_1 2) ~ Multinomial(Nk_l, 0 n )
0

0o 0
Gt 01 G0t 61

BLEIHOBAIT X10 =X =... = Xix-1 =0 OFHE, F2EELEOBEIITDOARV, F2EBET
DB TXpo=Xp=...=Xi1r-2=Xor2=0 ORAE. IR ELUEOCBAITLARV, LT, RO
RRERET S, £575&, 0; (i=0,1,2,...k) ® MLE X, HEREBXT CHEN,

EH2 '

FE1IRIEOBA  (X10, X11y-es X181, X1£) ~ Multinomial(Ny, 09,01, ...,0r_1,0%)

% k IEI E Ubﬁ?ﬁﬂ (XkO,Xkl) ~ Bz'nomz'al(Nk,

% 2EEB 0B (Xzo, X321, -"7X2k‘1) ~ Multinomial(Nz,Oo, 01,005 9,01 + Ok)

Ek-1EROHA (kalo, Xk—1 1, Xk_lg) ~ Multinomial(Nk_l,Ho,Gl, O +603+... + ok)
¥k BHOBA (Xko,Xk 1) ~ Binom’l:al(Nk,ao, 01 ... + 0k)

BIEIBOBRBAIT X0 =X =...= X1k—1 =0 OHE. F2EB LFEOBRANIXITLRV, B2RBAET
DOBB T Xio=Xo0=-..=X1x-2= Xor_2=0 OFH. F3EELEOBAIIITLR, T, FD
REERET D, 535, 0;, 1=0,12,...k ® MLE 1. BFRBET THFEH,

1.2. FH1BIOCEHE 2 OFERIZIX, stepwise Bayesian procedure # V5 ORHETH 5, stepwise
Bayesian procedure & iX, KD X 5RbDTH B,

BAZMZ X, BZER%E © TRILT 5, LT, HBEERSM P(c|0) DL EEZ, BRI - 8K
BB RDIREZEL,

BE 1 zeX iU, P(z]|0) >0 25/=3 00 #2072 &b 1 OFET D,

IRAE 2. #H5BI% L X 6 iZBJ L T strictly convex T4 5,

X DETRWESES X(6) L, 8(X(0) ={0€0|g(@) = ..+ Plx|0) >0} LEDD, £5F
5L, BAZEHZ X(i) , BEZR % 6(X(i)) &7 % restricted probability distribution Py(;)(x|0)/9:(0)
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2 well-defined TH 5, @ DETRWESES 6 123 L T, 6* ETCEZRSIN TV SHBAHER dr(0) 25t
L, -6 T zeromass ZHOLEDH D, ThiZLY, dr(f) i1 © L CEZRSNI-FRERLRD,
glz:7)= / P(z|0)dr(0) LW 5.

EH 3 » : ,
X OETRWEHESOF] {X(1)|icl} &, FaimeROF| {dr;(0)|icl} »

(@) X(1) = {zeX|g(z: 1) > 0},..., X(j) = {z€eX - X(2)— ... - X(j — 1) |g(x : 7;) > 0} 2@/ L, D>
DX({E) A0, X =;c; X(G) ZWT=T

(b) B(%) = {#€6(X(4)) : dr;(0) X positive mass ZFfD } LEL &, {6(i)|icl} iT disjoint

(c) #EEE 6(z) BE (B(3), X (7)) L THEAIMEE dr;(0) £V —EIZTEE D Bayes f#

2B, () IX (0,X) TRAM,

1.3. stepwise Bayesian procedure % fUL\f=FE MR OH

!
W]l Eg%#ﬁ P($03m13z2100901,02):%0300::1932, Zo+IT1+T2 =N, 0O+01+02=1) OS
0-

1! x5!
00,0,,02 <112T, 6; (6; ® MLE) @ﬁ%éﬁ%?%@%ﬁﬁ%ﬁ%f@
7 © = {(60,01,02) |00 + 01 + 02 =1, 0<6; <1} EiZ the sequence priors {d7;(0)|i =1,2,3} %
dr1(0) : 0; =1 (i=0,1,2) ICOHEHR T 5 EFIMER
dry(0) : 0; +0; =1, 0<6;,0; <1, i# j ICOHEPTHEFMEERT, »D

dra(0) o (restriction) Z :Z’
i#

do,dd,

006162

THEAT D, £H95L, EREROSENT

x(1) = {('"" 0,0), (0,7,0), (0,0, "’)}’ X(2) = {(wo’:’:l’o)}u{(mo’O? $2)}U{(0’x1’w2)}’

X(3) = {(xo,xlva)}

THEXbND, BB, TOKET, 1<z;<n—-1, z0+z1 +22=n BEEHFEEBLTHD,
6(1) = 6(x(1)) = {(1,0,0)}u{(0,1,0)}u{(0,0, 1)},

6(2) = 8(2(2)) = {(60, 61,0 }U (60,0, 82) }U{(0,81,62)},  ©(3) = B(X(3)) = {(60,01,62)}

THHZ L HELIZLND, BB, ZOXRTLIT0<0; <1, O+0,+0;=1R55KF2EKELTH5,

bLix, % (8(),X(i)) LTdr(0) LV EES 0; D Bayes % FHHEITIL, Bayes ##45 MLE & —%3%
TERREND, LoT, 0; =x;/n iTHRBE T CHAN,

dr3(0) o (restriction)

2. E®1, 2 OFtH
AEH T, EH1, 2 OFEHA%Z k=3 OFEITRT, RO k T 5iH S, RETH 5,

2.1 k=3 DBEOEER1DOFH T2bb,
(Xo, X1, X2, X3) ~ Multinomial(Ny, 0p,01,02,03), (Yo,Y1,Y2) ~ Multinomial(Na,0},0;,65),
(Zo, Zy) ~ Binomial(N3,0,”,0,”) BL 0] = 0;/(60 + 01 + 02), 0;” = 0;/(65 +0}) PHEIX

o — To + Yo + 20 To+ 1+ Y + Y1 To + T1 + T2
® T To+ T+ Yo+ Y1+ 2 +21 To+Ty+T2+Yo+ Y+ Y To+Ty+Ty+T3
é 1 +Y +2 o+ 1+ Yo+ o+ x1 + T2

e To+T1+Yo+y1+20+21 To+x1+T2+Yo+Y1+Y2 To+T1+T2+ T3
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j, = T2+ 12 To + 1+ T2 fs = T3
To+T1+ T2+ No o+ 21 +22+ %3 To + X1+ T2+ 3

To %, stepwise Bayes Irx VD &, ZOHEROHFBRT COFBFHLZROLIICLTRED
X(N,) ={(0,0,0,N1)}, X(N1, N2) = {(0,0,z2,%3,0,0,N2)|zs < Ny — 1, 23 + x3 = Ny},
X(Ni, N2, N3) = {(zo, 21,22, 23,Y0,Y1,Y2,20,21) | Z: = 0,1,..., N1, Zo + 21 + 22 + 23 = N1, 23 < Ny —
Ly =0,1,...;Noy Yo+ 41 +y2 = N2, 2, =0,1,..., N3, 20 +21 = N3, To +T1 + Y0 +y1 + 2 +21 > 1} LE
»5,

BN, BAZER X 13, X = X(N)UX(Ny, N2)UX (N1, Ny N3) T s BT 5,
REZEH © = {(00,01,02,05) |00 + 01 +02+05 =1, 0<6; <1} EIZ the sequence of priors {dr;(0)|i =
1,2,3,4} %

dry(0) : 6; =1 (i=0,1,2,3) IO HEH T 5 HhiHER

dra(0) : 0;+0; =1, 0<0;,0; <1, i #j COHEFTLHHERT, 2>

dr2(0) o (restriction) Z Od%
itg oI _
dr3(0) : 0; +0; +0, =1, 0<6;,0;,6x <1, i#j#k ZDOHERTHEFMEET, O
d9;de;
0:0;0

dre(0) (restriction)w

THEATS, £95F5L, EREMOSENT
XD =Uis (1,9, X(2) =Uy 15 X2 8:9), X(3) = Uy, sin X (35 8:3:5),
X(4) = {($0,$1,$2a$3,y0,y1,y2,Zo,21)}

TEzxbhb, ZIT,

X(1,0) = {(N1,0,0,0,N2,0,0,N3,0)}, X(1,1) = {(0,MN,0,0,0,N>,0,0, N3)},
X(1,2) = {(0,0,N1,0,0,0, N>)}, X(1,3) = {(0,0,0,N1)} = X(N1),

X(2, 0:1) = {(z0,21,0,0,%0,¥1,0, 20, 21) }, X (2, 0:2) = {(z0,0,z2,0,%,0,y2, N3,0)},
X (2, 0:3) = {(%0,0,0,z3,N>,0,0,N3,0)}, X(2, 1:2) = {(0,z1,%2,0,0,y1,y2,0,N3)},
X(2, 1:3) = {(0,21,0, 3,0, N2,0, N3,0)}, X(2, 2:3) = {(0,1,22,3,0,0, N2)},

X(3, 0‘12) = {(“’Oaml,xz,O,yo;yl,yz,20,Z1)}, X(37 013) = {(Eo,ﬂl’l, 0,1:3,yo,y1,0,z0,z1)}, ‘
X(g’ 0’23) = {(.’130,0,.’132,:123,y0,0,y2,N3,O)}’ X(?)’ 1'2'3) = {(Oa $1,$2,$3,0,y1,y2,0,N3)}.
X(4) = {($o,$1,$2,$3,y(), 1,Y2, 20, zl)}’

_,(;.&)6753*‘ L%ﬂo)f%‘a?\ 1 _<_ Z; S Nl —1, o +$1—|—.’£2 +$3 = Nl? 1 S y] S NZ—']-,yO —|—y1 +y2 =
Ny, 1<z, <N3—1, z0+2=N3s REFHEEWRLTHD, Zhbdy

e(1) = {(1,0,0,0), (0,1,0,0), (0,0,1,0), (0,0,0, 1)}

8(2) = U; ;{(00,01,02,05) €00, = 0, =0, 0 < 05,0, < 1, forallk,1#i,j}
8(3) = U;{(6o,0:,02,05) €00, =0, 0< 0; <1, forallj#i}

O(4) = {(00,01,02,03)€0|0 < 0; <1, foralli}

PREN, FiT, EHEOZM (a),(b) Rl S5 ZERbh5, b Lids {(6(:),X())]i=1,2,3,4) kT
R XfRE MLE B—%T 5 Z L 278V, (6(4), X(4)) LTONA XEOFEAIIL, KOBY,
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ggo 0-’151 9;‘2 0;73

restriction

0 0 2 Zo z
x(90+0:+02)y (00+Zi+02)w(90+2f+02)y (00(-)}(—)01) (00?:01) 1

S =

THHEND, sp =0p + 04 +02, 81 = (00+01)/(00+91 +02), 89 ———90/(00+01) ROEEEEBREITI, £
39 B& O = 505182, 01 =5051(L — 83), O3 =sp(l — 51), 3 =1—55 THY,

Pxy(z,y,2]0)

0<6p,0,,0:<1,0<0+0;+0,<1 & 0<sg, sy, s3,53<1

800/680 600/681 800/632 8189 5082 8081
|J| = |06,/0s0 86:1/8s, 06,/8sy|= s1(1—s2) so(l—s3) —s0s1|= 5251
802/680 602/631 602/632 1-— 81 —So 0
ThHD, £oT

9= 0:1:1 9::2 9-’123 [ Yo 0 n
Pxay(%,9, 2| 6)dry(6 v ’ .
/ x(4)(@,9,2|0)dry(6) = /// restriction 00+01 +02) (9o+91 +92>

02 20 Oy \%, 6 \*restriction
X
(90 +01+92) (00 +01) (00+01) 00010203 dﬂodﬂldoz

- / / / (s08152)7° 2 (s051(1 — 82))™ L (s0(1 — 51)) (L — 50)7 1

x(s5152)¥°(s1(1 — 52))¥* (1 — 81)¥285°(1 — 82)** | J | dsods 1 dsg

1 1
_1 - —_ j—
=/O sgo+w1+-’c2 (1_80).1:3 ldso/ s;:o+yo+:c1+y1 1(1_81)w2+y2 lds1
0

x /1 sgo+yo+20—1(l _ 82)m1+y1+Z1—1d82
= B(zo + 1 + x2,23) B(zo + yo + %1 + Y1, %2 + y2) B(zo + Yo + 20,1 +y1 + 21)
2R 5,
2L FRRHEFEIC LY
/ b0 Px(s)(Z,y, 2| 0)dT4(6)
= B(zo + 21 + 22 + 1,23) B(xo +yo + Z1 + 31 + 1,22 +32) B(o + ¥o + 20 + 1,1 + ¥y + 21)
/ 61 Px(a)(z,y, 2| 0)dr4(0)
= B(xo +x1 + z2 + 1,23) B(zo +yo + =1 +y1 + 1,22 +y2) B(zo + yo + 20,1 _+y1 +21+1)
[ aPr@v,z10)dm(o)
= B(mo +z1 + 2 + 1,23) B(zo +yo + 1 +Y1,Z2 +y2 + 1) B(To + Yo + 20,1 + 11 + 21)
[ 8aPxcay(@,9,210)im(0)

= B(zo + &1 + %2, 23 + 1) B(Zo + yo + T1 + Y1, %2 + y2) B(To + Yo + 20,71 + 11 +21)



/%5, lEXY
0 _ f()oPX(4)(ﬂ’3’ Y, Z|9)d7'4(9)
0 Ba: -
yes fPX(4)($, Y, Zlg)d’l'4(0)
_ B(xo + 1 + z2 + 1,23) B(zo +yo + 1 +y1 + 1,22 +y2) B(xo + Yo + 20 + 1,21 + 41 + 21)
B(zo + =1 + €2, 23) B(xo + Yo + =1 + Y1, 22 +y2) B(zo + Yo + 20,1 + Y1 + 21)

. To+ T+ T2 To+ Yo +T1+Y1 To + Yo + 20
C xo4Ti+T24+T3 To+Y+ T+ To+Y To+YF+20+T1 Y1+ 21

b1 o — 4 1 Px@( Y, 2|0)d7a(6)
1 Bayes fPX(4)(ZL’, Y, z|9)d'r4(9)

_ ZTo+ T+ T2 To+Yo+T1+U T+ +2
To+T1+T2+23 To+YW+T1+n+22+Y2 To+YW+20+T1+Y1+2

0 _ [ 0Pxy(x, y, 2|0)dra(0)  zo+z1 +72 T2 + Y2

2 Bayes fPX(4)(g;, Y, z|@)dr4(6) To+T1+Ta+ T3 To+Yo+ T+ + T2+ Y2
0 [ 03Pxy(z, y, 2|0)dra(0) z3

3 Bayes —

[ Prwy(z, y, 2|0)dry(0) — @0+ 1 + 22+ 23

RELNIT, ((), X (), i=1,23 LT~f XL MLEA K35 2 1%, LEOsEsEE i i
LLEbDROT, BMT B, ZOLSIZLT Oy OHFHRKF COREMITERE,

2.2 k=3 OBEOTE205H JThbb,

(Xo, X1, X2, X3) ~ Multinomial(Ny, 6,61, 02,03),

(Y0,Y1,Y3) ~ Multinomial(Na, 0y, 6, ,605 + 63),

(Zo, Z1) ~ Binomial(Ns, 8o, 0; + 03 + 03)
DFRE. 0 =1—=00)¢, O=(1—=0)1—-8)y, O=01-0)1—-&)(1—n) b, RFTA—FEEELTE
B, £OTHL, BEXTWBHETNVIX

observation probability number of observations
Xo o Zo
Xi (1—06o)¢ : T
X2 (1= 60)(1—&)n 3
X3 (L—6o)(L—&)(1—n) 3
Yo bo . Y%
Y (1—60)¢ 1
Yz (1—1060)(1—¢) Y
Zy 0o 29
Z 1—-6 21

EXREIND, £5THE, MLEDHAEBIUML EQBERBRT COFFEDAABES TH D, &
B, TDOEI TG A—FEEDT A5 7 X, Meeden, Ghosh, Srinivasan, Vardeman(1989) &8 &Iz LT,
EEREOFHAEGRIIKROBEY :

P(m, Y,z I 9) e 9(-")-‘0+y0+20(1 - 00)m1+:cz+ws+y1 +y2+2z1 £ +y1 (1 _ E)mz+ws+yznwz (1 _ ,,’)zs

145
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INIYVELIZMLE 2KHD5ZENTXS :

0o = To+ Yo + 20 é: Ty + Y% B = k)

Ny + N2+ Ny’ Ty +x2+T3+Yy +y2’ T3+ 23
élz(l—éo)fzw1+$2+m3+y1+y2+21 1+

Ny +No + N3 Ty +zo+xT3+Y1 + Y2

A y AN. Ty+xotxT3+Yy+yY2+21 T2 + T3+ Y2 T2
0y = (1 —0p)(1 — =
2= (1=6)(1 =& Ny + Ny + Ns T1 + T3 + T3 + Y1 + Y T3 + 3
A o 2 . T1+Z2+IT3+Yh +Y2+ 21 T2+ T3+ Y2 I3
03 =(1—0p)(1—&)1—-7n) =
3= 01 =&t —1) Ni+ Ny + N3 Ty + T2 + 23+ Y1 + Y2 T2+ T3

RHAZER © = {(60,&,m)| 0 < b, &, 7 < 1} EIZ the sequence of priors {d7;(60,&,7)|i=1,2,3,4} %
1 1
dri(6o,¢,m) = de{eozl}(()o)d’r(&ﬂl) + Zd-[{90=0} (6o)dIe—1y(&)dT(n)

1
+ 5381000 (B0) AL g0} (€) (@ caoy () + dlyy ()

restriction d¢
dr2(6o,€,n) o —5——I{g0=0}(f0)dI (5~} (T’)E(—l——-{)
restriction dn
TdI{gozo]. (dI{Ezo} (f) + dI{gzl} (5)) m

restriction df
+———dl(e=0}(¢) (dI {n=0}(m) + dl{n—1} (ﬂ)) Go(1— o)

restriction dndby

drs(6o,€,m) o< ————dI1e=0}($) 71 — 7)o (L — o)

dédbo
(1~ £)bo(1 — bo)

restriction
_—Z— (dI{‘rl:O}- (7]) + dI{r]:l} (77))

restriction dédn
+——dlgy—0} (b)) —————
A (R )

restriction

dr4(6o,&,m) o 80(1— 00)¢(1 — E)n(1 — 1)

dfodédn

THEAT D, £575L. BRAEHOLENT

X(l) = Uf:o X(lai)v X(Z) = U?:O X(Z, 7:)’ X(E) = U?:O X(3, .7)1

X(4) = {(z0,%1, %2, 3,Y0,Y1,Y2,20,21) €EX |1 <, <Ny — 1, 1<y; S N3 — 1, 1<z < N3 —1}
THEX BB, ZZT X(i,j) BROR—SORTEDOLNDEbD, ZOKTIX 20, 21,T2, T3, Yo, Y1, Y2, 20, 21
IRLT1<z; <Ny —1,1<y; <Ny—1, 1<z <N;—1 OFMHZEBL TR L VB, T, - &
. THE 1R OBBIT X0 = X11 = X12 =0 OFA, F2EBLUBRORRAIITHAEV, $2EAE X TOB
Bl T Xy0 = X0 =X1k-2=Xok-2=0 DFE, FE3IEHOBANITDLRV. | LOEMCLY., BRNA
SNV L ERTHOTH A,

H L IXBAEARZER X (i) T dri(6o,¢,n) WXt 541 XfgERONIZBV, THIXEZICHETEX, MLE
=BT 52 LBbhs,



mAsE | X | Yo | 20 | X | Y | X | Xa | 20 | Y Marginal 2% positive

' L72% &5 RBAiRER
X(1,0) [N [N Ns|o]o|o]ololo B — 1 ICEED
X1,1) | 0] 0] 0 [N |N| O] O[N] O 0o =0, £=1ictEh
X1,2) | 0] 0] - 0]0]0 |N|O0]|N|[6h=0£=0n=1ictkh
1,3 | 0| -] -Jol-]o|m|-]-6=0 e6=0n=0ictkH
X(2,0) | |y |2 ||y | 0] 0| 2z|0 E=1IZ&8F
X21) | 00| 0] 0|0 |2 | |Ns|we| 66=0 £=0IfER
X(22) | 0] 0|0 |z || 0 |2zs| Ns| o 0o=0, n=0IZ&EH
X(2,3) 0 0 0 |z | 1w | z2| O | N3 | y2 Go=0, n=1IZ&EH
X(2,4) |z |yw | 2| 0|00 |zs| 2 |y E=0n=0 I8P
X(2,5) |0 | Y | o | O 0 |22 | 0 | 21 | ¥2 E=0 n=1Iz&+
X(3,0) 0 0 0 |z | y1 | 22 | z3 | N3 | ¥ 6o =0 IZFEF
X3,1) |z |y | 20| O 0 |22 | 3 | 21 | ¥2 E=0I2EHF
X(3,2) |mo |y |2 |z |y |0 |x3| 2|y n=0I&E¥}
X3,3) |z |w | 2 |zt |y |z| 0| 2|y n=1IZ%F

X(4) To | Yo | 20 | T1 | Y1 | T2 | T3 | 21 | Y2 PR

3. BH1, 2 O#HE
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1, 2 T, FBRACSESHEZEE L, UL, SEMM TR THER L LABROMBRBRD
NHHERD B,

KD & 5 AR RT % 5 RREESATE D(00,01, .., 00) & 5.

L. F%ZeM © = {(0o,01,.--,0:) ER*1|0< 0, <1, Op + 0, +... + 0, =1}

9. EAZEH X = {x = (20,21, ..., z5) ERF1}.

k
3. P(x| 0,04, ...,0k) = c(x) H ofi(mi)

i=0

4. BB ai(z:) 1T ai(zs) =bizi+di, 5;>0,d; >0 THHT, 22 b > 0 for all i=k-m, k-m+1, ...

k

5. % i=0,1,.,kixtl, e(xll) >0, a;(@?) >0, aj(@) =0 forall j #i E%BEIR

xli = (), 2, ..., 2y e X 2fEtET B,

BB OEHE i, jsuch that 0 < i < j < k KR L, o) > 0, azl?) >0, a;(=l) >

0, an(z?) =0 forall h#i,j &7%25%57% xli = (9, £

) ex BIFET B,

Ce(x912-#) > 0, ag(zP% ) > 0, ay (@) > 0,..., (@0 F M) > 0 LB &5 72 x012H =
(z([)()12...k] , m[1012...k] ey mg}lz...k]) cX ﬁgﬁﬁ'ﬂ— 3,

EE4 %1@50)@‘%&“ (X107X11,---,X1k——1aX1k), %Z@E@ﬁ?ﬁu (X207X217"',X2k—1)3 ..

., Bm

@E@ﬁﬁ’] (XmO,Xml,'-',ka~1n), ‘:% l/—(\ %1 @Bo)ﬁﬁ“v@ Xll =.. .'_____ Xlk—l — 0 D%ﬁ\ %2
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BB LBEOBRAIX TRV, F2REBETOBRA CXpo=Xon=Xu=Xa=...=Xir-2=X2x2=0
DA, B 3EEUEROBAIXITLR, BT, REORREZRET S, 2, BERSMEALT, B1E
BOBRIB D0, 0y,....0) IHEVS, % EE OBRE (j=2,3,...,m) 5

0o Or_jr1

D e
(00 +---+0k—~j+1 O + ... +0k—j+1

RS RHIE, 6; (i=0,1,2,....k) ® MLE %, BHR#EXRT CHEHN,

EE5 Sampling (ZBIL T, FH4 LRIVKEERT 5. BEHMIAL T, 1 EHORAD D(6o,0y,...,0k)
ZHEV, B EROBA (5=2,3,...,m) B D(00,01,.- 0k 11,0k i1+ Ok—ji2+... +0) KHEDRBIE,
6; (i=0,1,2,...k) ® MLE it, HREHLT CHEM,

2 D(60,04,....00) DB LT, BEASAOMIC, KDL SR bOBREZ BN,
P(a:l,...,zk|00,01,...,0k)

!
E%;%ﬁﬂ%ﬁgm%kﬁa+w+m+u<n
10 Ll
_ z; =0,1,...,n—1 for all i=1,2,... k,
- 1
:ﬂiw@@aﬁk if oy + T3 +... +Tp =7
1%---Lk:

z; =0,1,...,n for all i=1,2,.._k,
¥, ZORERSAMIT. —RITHERD A

1-60)6 ifz=0,1,2,..,n—1,
P(z|0) =

o fz=n.

DHARRZE I TH D,

4. Poisson 2 HDZEEDEE

EH1, 2,4, 5%, —#D Exponential family IZJEBR TE 72V, 22¥ 7R 5| stepwise Bayes H % FIVVIZFEF
BHEOERIX, BRI /7 bOLXITERDER, BEZEMR 237 FTROVWEEIITAA TRV,
Tzl 20X, RT Y UM DOREERIX ) v av Ry v ThDH, KB KT Y U HHDEEE . stepwise Bayesian
procedure IZ X o THAEMZIEH TR, LHLLERRL, €1, 20HP THWEEERZAVWD L,
Poisson 3iD&, MLE AESICRDHND 2 & Bbhot, O L ERHTRT, |

B3 X1,X3,X3,Y1,Y2,Z IZEVIZHMSL T, Xi~Poisson();), i=1,2,3.

A
A1+ A2+ A3

RBETNMIHH LT, MLE #R% 5 :

), i=1,2, Z~Poisson( M )

Y;~Poisson( YW

P(z,y,z|A) o< AT AF2AT° exp(—A1 — A2 — Xs)

<( M )y( Az )”exp(__éﬂ_)
A1+ A2+ A3 AL +A2+ A3 A1+ A2+ A3

A1 A1
X(Al +A2) eXp( A1 +A2)
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'E#'E&SZAl—FAz—FAg, tZAI/(A1+A2+/\3), u:)\g/()\l +A2+A3) ZHWA L,
A =st, g=su, \3=s(l—t—u) THHENPL

Al _ st _ t
A +A st+su t+u

TIT, BREEER w=t+u, v=1/(t+u) EAVDL

t=wu, u=w—t=w(l-v),l-t—u=1l-wv—w(l-v)=1-w

A =st=swv, Ag=su=sw(l—v), \g=s(1l —t—u) =s(1 —w)

Likelihood o (swv)®* (sw(1 — v))®*(s(1 — w))™* exp(—s)(wv)¥* (w(1 — v))¥? exp(—w)v” exp(—v)
InL=C+(z:i +z2+x3)Ins—s+ (1 +Z2 +y1 +y2) Inw+z3In(l —w) —w

Hzr+y1 +2)Inv+ (2 +y2) In(l —v) —v

_OlnL  z+x2+73

0 1 = 8=z +x2+x3
Os s
O_BlnL_a:1+:1:2+y1+yz_ T3 1
T ow w 1—w
0_8111L_ﬂ31+y1+z_$2+y2_1
T v v 1—wv

w—(z+ T2ty etz + Dwtz + a2+ 1y + 42 =0
v —(z1+Ta+m+yt+z+ vty +2=0

TOw, v IZETAKRFERIL. 0<w<1, 0<v<1 ORI TH—DRERFL, TOMIT

(z1+ T2 +y1 +yp+ 23+ 1— /(@1 + T2+ 91 +y2 + 23+ 1)2 — 4(Ty + T2 + 31 + 1))

(1+T2a+y +p+z+1—(z1+a2 +y1 12+ 2+ 1)2 —4(x1 + 41 +2))

Bl 3-2 H3o—®ILETI, Tbb
FH1EBOBB (Xi1, X12,- X1,5-1,X1x), HB2EHOBE (X1, X22,..., X2k-1),
Br-1EHOBE (Xx_1,1,Xx-1,2), HkEBOBA X,
X1, X125 ey X1 k1, X1k X215 X022, eoey X2 k-1 ooy Xbim1,1, Xb—1,2) Xk X, TXTHSLTH- T
i
AL+ A2+ Ap—a

i
A1+ A2+ oo+ A

)»

X1; ~ Poisson(});), Xo; ~ Poisson( ), X3: ~ Poisson(

A
A1+ A2+ A3

), Xk ~ Poisson( M )

«++, Xx_1; ~ Poisson( YW

DEHZ A BRD B,

k
Likelihood o (H,\f“) exp(—A1 — Az — o — Ak)

i=1
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AL +A2+ o+ Ak

k-1 ) o2
X(H (,\1+,\2+.:\1+,\k_1+,\k) z)e"p(— A1+)\2+...+Ak_1+Ak)

AL+ A2 )

x---x( M

)mk—n( Az )mk‘lzexp(
AL+ A2 + A3 A1+ A2+ Ag

AL+ A2+ Az

() 5y
A1+ A2 *p A1+ A2

EEEHR
_ AL+ A2+ ... + Ap-1 . AL+ A2+ oo+ Ak—2
e R U Sl varny voriary Wi WLIIRL St Rl VIR POrRSri) VD W
g Mtr A
RGNS Wi Vi) VL B D VI W
PHWS &
)‘1‘__3132"'316, A2:(1_31)52"'Sln )‘3:(1'—32)33"'515:7 Sty

M1 = (1 — Sk_2)Sk—15k, Ax = (1 — 5p_1)8k

ThHD, o T
Likelihood o< (155 - - - 85 )" (1 — 51)82 - -~ 8£)™2((1 — 82)83 - - - 8 )™* - - - (1 — 8—1)5%)™** exp(—3k)
X(81 - 8k_1)"2 ((1 — 81)82 - - Sp—1)" -+ - (1 — Sk—2)8%—1)"2*"* exp(—Sx_1)
X -+ X (818283)7% 21 ((1 — 51)5283) ™2 ((1 — 52)83)"* > exp(—s3)

x(5182)%* 11 ((1 — s1)82)™* 12 exp(—s2) ¥ sT* exp(—s1)

— s-’;»‘11+-'1:21+'"+wk—1,1+=13k((1 _ sl)z12+wzz+-"+$k71,2 eXp(—Sl)

XS;11+$12+$21+m22+---+3¢k—1,1 +Ek—1,2(1 _ 32):1:13+a:23+u-+zk_2,3 exp(—sz)

z11+x12+ -tk T2ttt 22—

Xeee X 8. (1 — Sk_l)z”‘ exp(—sk_l)
k-1

Xs7;11+"-+=l‘1k exp(—sk)

InL=C+(x11+%21 +--- +ZTp_1,1 +Zk) Insy + (12 + 222 + -+ - +Tx-1,2) In(1 — $1) — $1
@11 +T1z + T +Top + -+ Tp_1,1 + Tr—1,2) Insy + (%13 +- -+ +Tk—2,3) In(1 — 83) — 52
+ood (B T2 4+ T+ T+ Top 4+ -+ o k1) Insz + Ty In(l — sp1) — Sk-1
H@11 + T2+ -+ Tyx) Insg — s

OlnL Ef;ll Tir + Tk Zf;ll Tiz

_OlnL _ Y Y T _ Yl @i 1
9s, $1 1-—s1 - ,

0= 632 S9 1-— 89

1, 0

Z1k
1—5;1

k k—1
_OlnL Ej:l zy; + Ej:l T2j

o 0—63k~1

Sk—1



k k
Oln L § :j=1 T1j ~ 2 :
= = -1 = S = wlj
68k Sk ey

0
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£oT 8 i=12,..k-1 1%, EENLBLND SKFEXOMT exact ILKES, ThDZ, A i=12,...k1

b exact IZRE 5,

B3 Tit X1, Xo, X3, Y1, Ya, Z IXEVCHNI T, X;~Poisson();), i=1,2,3.

Ai . ) A1
m), 1——1,2, ZNPO‘LSSO’TL( Al T Az)

RBETNMIHR LT, MLE ZR¥7H, FEX

Y;~Poisson(

4 3-3 X11,X12, X13, X21, X292, X3 EWIZIST G, Xl,;NPO’l:SSO’n(A,‘), i=1,2,3.

Xai~Poisson(uz —il———), i=1,2, Xg~Poisson(pus)
AL+ A

BBHETMIR LT, MLE 2RO TH D, #i3AROEEEREZHAND L

Likelihood oc X¥11 AZ12 AZ13 exp(—A; — Ag — Ag)

x( p2A1 )mzl ( H2A2
A1+ X2 A1+ A2

= (518253)"* ((1 — 81)5283)"2((1 — 52)83)"*® exp(—s3)

T22
) exp(—p2) x 3 exp(—p)

X (p281)" (p2(1 — 1)) exp(—pz) X 45* exp(—p3)
— 3:15114--’!?21 ((1 _ Sl)$12+$22352011+$12(1 _ 32):1:13 X 31;11+ﬂ=12+x13 exp(—$3)

T21+T22

X s exp(—piz) X p5° exp(—p3)
InL=C+ (:L'u + 1‘21) Ins; + (mlz +.'L'22) ln(l —_— Sl) -+ (11:11 +:L'12) Insy + 13 ln(l - 32)

+(z11 + Z12 + T13) Ins3 — 53+ (21 + To2) Inpo — p2 +z3In pz — p3

0__61nL_w11+:z21_a:12+w22 =~ 3 = T +T2
031 s1 1—s5 R
InL T . T x
0:511 _Iu+%i T P 1+ Z12
Os2 o 1—sy ~ T11 + T12 + T13
OlnL zp+zZio+x "
0= =277 ] o =2+ T2+ T3
883 S3
OlnL x5 +x A
0= =2 2Z_1 = Ha = T3 + Ta2
Opa M2
8lnLl =z .
0= =23 _ 1 = [j3=ux3

Ops U3

_(z12 4 T22) (211 + Z12)

-~ (wll + 1"21)(-'1711 +:L’12) 3 A NA A
— o = (1—
2 ( 31)8233 11 +ITn + 12 + T2z !

A = 818283 = )
T11 + T21 +Z12 + T22

ig = (1 - §2)§3 = T13.
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B34 B33 T, po=ps=M+I+A3s PDHEFEE2B, T2bL
X11, X12, X13, Xo1, X292, X3 IZE TS T, XliNPOiSSO‘n(Ai), i=1,2,3

Xai~Poisson((A + A2 + 1\3))\—%2—), i=1,2, Xz~Poisson(\; + A2 + A3)
1

RBETNMIRLT, MLE K% 5 &
Likelihood o 8(s15283)™ ((1 — 81)8283)™2((1 — 82)83)"*® exp(—s3)
X (8351)%% (s3(1 — 51))*2 exp(—s3) X s3° exp(—s3)

— s:{:u +x21 ((1 _ 81)z12+$2zs;11+112(1 _ 32)$1as§11+z12+$13+$21 +xz22+xT3 exp(—333)

o T11 + T2 T11 + T12

sl = 9 §2 = )
T11 +T21 + 12 + T22 T11 +Z12 + T13

A _ Tl +Ti2+ZT13+T21 + T2+ T3 Tiotal

3 -3

&
I

S = 16585 = T11 +T21 T11 +Z12  Tiotal
1=8 =
Ty +Z21 +Z12 +To2 T1n + T2+ Tz 3

z12 + T2 T11 +Z12  Ttotal
T11 +T21 +T12 + T2 T11 +Ti2 +T1z 3

o= (1-4)ss=

T13 Ztotal

A= (1—5)d3 =
3= 2)4s T11 +T12 +T13 3

#l 3-5 il 3-4 O—ffL Tbb
B1EBOBA : (X1, X12,-, Xak—1,X1x), H2EIBOBA : (Xa1, Xo2,y e X2k—-1), =+ -
HEk1EBOBE : (Xp_11,Xk_12), SkEEOBRE: X, LT
X11, X125 ey X1k—1, X1k, X21, X225 oy X2k—1y 0oy Xkm11, Xp—12, Xg 1. TR_RTHINETHH T

-Xli ~ PO’I:SSO’n(A,;), 1= 1,2, ...,k

Xas ~ Poisson((A + Aa + . + A) A1+/\2;\" ) =Lkl
X

, 1=12,...,k—2
A1 +A2+...+/\k__2) ¢

X3 ~ PO’I:SSO’I'L((Al + A2 + ... + Ak)

X
N Th2

Xk—1: ~ Poisson((A1 + A2 + ... + Ax)
Xy ~ Poisson(A; + Ag + ... + Ax)

LIEET D, ZOHBEIZMLE 2kH 5,

k
Likelihood o< (H ,\f“) exp(—(A1 + Az + ... + Ax))

i=1
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k—1
)‘i T2;
. _— —(AM e A)) X
(T (0 2t 2
)\1 Tr—11 A2 Tk—12
S e+t A —(Ar+ A
x((A1+...+Ak))\l+ /\2) ((A1+ M) ,\2) exp(— (M1 ¥)

X(A1 + ... + )k)m* exp(—(A1 + ... + Ax))
FEL L2 A LEREBREAVD L
Likelihood o (5152 - - - 51)™* (1 — 81)82 - - - 5% )™2((1 — 82)83 - - 5%)™* - (1 — Sk—1)Sk)"** exp(—sk)
X(sk81 -+ Sk—2)"2" (se (1 — 51)82 - - 8K—2)"% - - (86(1 — 8p—2))™2* exp(—sk) X - --
X (8%5182)7= 2" (8k (1 — 51)82)™*22 (85 (1 — 82))™2° exp(—sk)
X (s1.51)% 11 (s (1 — 81))™*12 exp(—sk) X si* exp(—sk)
 gentEm st () g ymaben bt
wsi b ez e tan - tan-g 1HeR-23 () g Ymiateasttaras ..

xs-’:1_13»$12+"-+$1 k—2+x21+Ta2+ -+ T2r-2 (1 _ Sk_z)ml k—1tT2k—1

xsi‘_‘lez+"'+xl K11 — s—1)"* X sprote! exp(—ksk)
{BU Stotar = Yooy Soact' Tig + Tk WD T
InL=C+(z11+T21+ - +ZTk-11 +zx)Insy + (12 +ZTaz + - - +zk—12)In(1 — 81)
+(2y1 + T1g + Tay +Toz + -+ +Tp_21 + Tr—22)Insz2 + (€13 + To3 + -+ + ZTx—23) In(1 — 82)
' + cee

+(r11 +Z12 + -+ Trk—2 + T2 +Ta2 + -+ T2 k—2)Insp_2 + (Z1k-1 +22x-1) In(1 - Sk-2) -

+(x1y +T12 + -+ +Tre—1) Insg1 + T In(l Sk—1) + Ttotar In Sk — ksi

k—1 k—1 k-1
0 Ol _ S Tat®Tk P T2 o _ D o1 Tia + Tk
= = - 1= k-1
831 81 1 — 81 ) Z’i:l (xil -+ miZ) +.'I3k
2 k-2 k-2 k—2
0 OInL D1 D1 Tij g Ti3 o &= Sy (@1 +xi2)
= = - = k-1
0s3 S 1—s; Sici (@i +zi2 + z;3)
k—1 k=1,
0 O6lnlL j=1 L1j T1k P Z1j
T O9sg-1 8 T 1— s LTS
k—1 k—1 -1 j=1 1j
OlnLl  Tiotal k= 5 = Ltotal
= = — k=

Bsk Sk k
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IREY.E N . A =588k A= (1—51)32-- 8k, s = (1—82)33- - 8k, ey Ao = (1—3k—1)5k
Lo TkES,

B4 X1,X3,X3,Y1,Ys,Z iZEWIZHIIT, X;~ Poisson();), i = 1,2,3, Y;~ Poisson(}), Yar~
Poisson(Ay + A3), Z~Poisson(A; + A2 +23) RBETNMIR LT, MLE K% % :

P(z,y,2z|2) o< ATTAZZAS® exp(—A1 — A2 — Az) X AV (A2 + A3)¥? exp(—(A1 + A2 + A3))
X (A1 + Az + A3)” exp(— (A1 + A2 + Az))
MLE ZR® 25 DI, KROEEEREZMND LEZIHETES
A=A +A2+ A3, t=XA/(A1+A2+A3), u=Az/(A2+ A3).
A=At Ae=AM1-1tu, Az=A1-1t)(1—wu).
P(.’I:,y, 2 ' )\) o N1ty tzetyzt+Estz exp(—3/\)t$1+yl (1 _ t)w2+w3+y2uz2(1 _ u)ma_

IhIXvEBLIZ

:\_m1+y1+w2+yz+m3+z - T+ G
3 ’ T+ T2+ Y+ Y2+ T3 Ty + T3
2H/5, Lo T
PO VI S W Tk B e T+
1 3 x + Y+ T2 +y2 +x3’
:\22:\(5—1)'&=$1+y1+$2;y2+"33+2 Zz+Y2 + T3 2
T1+y 2+ Y2+ 23 T2+ T3
Ag = 3 z
)\3.:)\(1_@(1_&):.'1:1+’£/1+m2;-y2+x3+z Ty + Y2+ T3 s
Zy+y +T2+Ya+ T3 T2+ T3

5. single proper prior IZ& % Bayes #3E

Poisson AiZ%t L. #% D Bayes #E T, /AT A—%— )\; i=1,2,.. OFFIHM, EROMETD
DH =G ERET D T, U <HMITIRO L S RBEDRVEEDD 5.,
Property 1. W;~Gamma(a;, ), i=1,2,3. W;, W, W3 are independent, then

Wi+ Wy Wi

3 1+ We+Ws, 2 W1+W2+W3’ 1 Wi+ W,

are mutually independent and S3 ~ Gamma(oy +az+as, ), Sz ~ Beta(ay+az,a3) Sy ~ Beta(oy,az)

¥l 3-3 DFE  Property 1 ZAVT, Hi 3-3 DETFT MK LT, Fai0M
dr(A1, A2, A3) o A§ L exp(—BA1) A2 L exp(—BA2) A>T exp(—BAs) dA1dAadAs

Z W -FFD Bayes #EBEZRD D, /37 A —F OEHEERRIT, AiRIFE

A1 AL+ A2

W Sz g Ss3=A1+A2+ A3

S1
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%)Eﬁ‘l‘éo Al, Az, A3 (:OV‘T%< k\ )\1 = 818283, Ag = (1 — 81)8283, A3 = (1 —_ 32)33 ?&)Z)Z]“‘O\
Property 1 IZ£ 9

dr (A1, A2, A3) s‘§1+°‘2+a3"1 exp(—ﬂ33)s‘2’1+"2_1(1 — sz)"‘a_ls'l’l‘l(l — sl)"‘z‘ldsldszng,
ThB, TL T, Likelihood o 57 772 (1 — s1)712+%2 sgutdiz(] _ gy)misgreetal exp(—3s3z) THHMD
Likelihood x prior o szt taytoztos-1 exp(—(8 + 3)33)3311+$12+¢11+az*1(1 _ sz)zla+a3v1
xsf“+w2‘+"1_1(l — sl)’"u“"”*’arlds;;dszdsl

/ Likelihood X prior o« / sgtotarterteaates—l gyn( (8 + 3)s3)dss

X/‘S-'511+-'512+0!1+02*1(1 _ Sz)m13+a3_1d82/8f11+221+a1_1(1 _31)112+-’822+a2—1d31

_ I'(®totar + 01 + a2 +a3)
- (ﬁ + 3)-'L‘tomt+ot1 toztas

B(z11 + €12 + 0 + a2, T13 + a3) B(Z1y + T21 + 1, 12 + Taz + @2)
[RIRIZ
/ A1 X Likelihood X prior = / s18283 X Likelihood X prior

['(ztotar + 01 + a2 + a3+ 1)
(IB + 3)-‘5total+a1 +oaz+as+1

xB(Z11 + Z12 + 01 + @2 + 1,213 + a3) B(z11 + 221 + a1 + 1, %12 + 222 + a2)
/ Ao X Likelihood X prior = / (1 — s1)s283 x Likelihood x prior

I‘(a:total + oy +ag + ag + 1)
(’B + 3)$totul+a1 +az+az+1

xB(x11 + T12 + o1 + a2 + 1,213 + a3) B(x11 + %21 + 1, %12 + T2z + a2 + 1)
/ A3 X Likelihood x prior = / (1 — s2)s3 x Likelihood x prior

I(ztotar + 01 + 2 + a3+ 1)
(ﬁ + 3)$tom1+¢11 +aztas+1

xB(z11 + T12 + a1 + ag, 213 + az + 1) B(z11 + z21 + ou,T12 + T22 + az)

% = J A1 x Likelihood x prior
! [ Likelihood x prior

. 1 I‘(:vtotal + a1 +a2 + a3 + 1)
B+3 F(l'total + oy +az + a;:,)

B(z11 + %12 + oy +ag + 1,213 + ag) B(xyy + T2 + a1 + 1,212 + T2 + ag)
B(z11 + 712 + a1 + az, 13 + 03) B(T11 + 221 + a1, T12 + T22 + )

_ Tiotal T 0 + 2+ a3 T+ T2 +on+ a2 11+ T2+
B+3 Ty + T12 + T3+ a1 a2 + 03 T + T + Tiz2 +Ta2 + o+ o
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5 J A2 x Likelihood x prior

Ay =
2 [ Likelihood x prior
. Ttotal + a1 +az+ a3 T11 +Z12 + o + g Z12 + T22 + 2
Bf+3 Ty +x12 13+ +az+az T3+ + T2+ T2+ 01 + 02
% = J As x Likelihood X prior _ Tisa+ a1 + oz + a3 T13+ a3
3= fLikelz'hood x prior B+3 Ty +T12 + T3 + a1 +az + a3

limit property LEDKEEND, ai, ag, a3, F50 2 TBZET, A=A (i=1,2,3) BE5RD,

Property 1 L A&XBMIZEI CTIXH DM, NTFRA—F—FEWEZVEITGE, ROXLIICRD

Property 2. W;~Gamma(o;, (), i=1,2,3. Wy, W,, W3 are independent, then

Wi W2

S: T:— e
Wi+ W, +Ws, Wi Wi Ws' USWiiwh

are mutually independent and S~Gamma(a; + a2 + as, ), T~Beta(az,az + a3), U~Beta(az,as).
fl 4 DHBE Property 2 ZFAVT, #l 4 ODETNICH LT, ERiof

dr(A1, A2, As) 0c AT T exp(—AM) 57! exp(—BA2) A5 exp(—HAs)

= A1TIAPTIAR exp(—B(M + Az + A3)) dhidrad)s
ZHAWIZE D Bayes #EEZ KD D5, BEEH
s=XA+A2+A3, t=X/(A1+A2+A3), u=2A/(A2+A3)
AM=st, Ag=s(l—t)u, A\g=s(1—t)(1—u) LY
Likelihood ox AT* 52252 exp(—A; — Az — Az) X AV (A2 + A3)¥2 exp(—(Ag + A2 + A3))
X (A1 + Az + A3)” exp(— (A1 + Az + A3))
= sTtotat exp(—38) 51TV (1 — )T2tTatveyTa(] _ )@

BU., Ziptal =1+ Y1 + T2 +y2 + 23 + 2.

prior o«c s Taetas—l exp(——ﬂs)t"‘l_l(l — t)"‘ﬁ"‘rlu"’*l(l — u)arldsdtdu
Likelihood x prior

o gPtotattarteatas—lgyn(_ (g 4 3)s)

xE1Y1 +a1—1(1 _ t)$z+$a+y2+az+aa—lu-'b‘2+az—1 (1 _ u)$3+03*1dsdtdu

f Likelihood -x prior

o / gTtotat+artaztas—1 exp(—(ﬁ + 3)S)d8
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X /tm1+y1+al—1(1 - t)ﬂ:2+1‘3+y2+az+a3—ldt/u:rz+az—1(1 _ u)wa-i-aa—ldu

_ I(%totar + 01 + a2 + a3)
- (B + 3)Ftotar tartoztas

xB(z1 +y1 + 1,22 + 23 + 12 + az + as) B(xs + ag,z3 + 03)
[RIEEIZ
/ A1 X Likelihood x prior = / st x Likelihood x prior

I'(ttotar + 01 + a2 + az + 1)
(:3 + 3)-’1:total +oa1+az+as+1

XB(#1 +y1 + o1 + 1,2 + 23 + Y2 + @2 + a3) B(zz + 02,73 + 03)
/ A2 X Likelihood x prior = / s(1 — t)u x Likelihood x prior

I(xtotar + 01 + g +az + 1)
(:3 + 3)$total +a1+aztaz+1 )

xB(x1 +y + o1, %2 + &3 +y2 + g +as + 1) B(ze + a2 + 1,23 + a3)
/)\3 x Likelihood x prior = / s(1 —t)(1 — uw) x Likelihood x prior

I'(20ta + 1 +ag +ag +1)
(ﬂ + 3)$totaz+a1 +az+taz+1

xB(z1 +y1 +oq, 22 +x3 +y2 +og +az +1) B(zz +az,z3 +az + 1)

% — [ A1 x Likelihood x prior
te [ Likelihood x prior

1 T(@totar +01 + a2 +az+1)
B+3 TI(Ttotat + a1 + 0z + a3)

xB(xl +uy1 + a1 + 1,29 + T3+ Y2 + a2 + a3) B(zz + az, %3 + a3)
B(zy + 31 + 01,22+ 23 +y2 +az +az)  B(xz + a9, x3 + as)

__ Ttotal T 01+ 02+ O3 T+ +a
B+3 T+ +T2+ 23+ Y2 + a1 g+ a3

< _ [ A2 x Likelihood x prior

Ay =
2 [ Likelihood x prior
_ Ttotal + 01+ Q2+ Q3 T3 +T3+Yy2+az+ag3 T2 + o2
B+3 ity tretrzty oot az T2+ T3 +0az+as
5. — [ A3 x Likelihood x prior
3= [ Likelihood x prior
__ Tiotal Q1 a2+ a3 Ty + T3+ Y2 +az+ag T3+ a3

B+3 Ty 4+ +T2+T3+ys +0 +ag+az T2 +x3+az+as

limit property FEROERND. o, ag, 03, B0 2TBZE T, h— X (i=1,2,3) BB5h5,
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Blyth OAZERAW-HBMHEIZOLT 4 3-3, #1412T, MLE 73 limit Bayes W x [3FRHRMEERT
HEENSG] ZEETI>DbIoTz, L L, FENRHEEECELSNTH, MLE BIFEMIELHE TER
VY, Blyth(1951) %, THRIOHEEERDN, A XHEERIZL > T, <A XY 27 L) measurement TIT-3<
TERFRENNT, FEM] LW EERE TR L, Lo T, Blyth OFKEIC L - THFAEMZRTITE, BiZ
limit Bayes 721 TIZA+4 T, XA XY 27 bili-3 T &2 RERLL TT R HRW,

—¥&JC Poisson 23 fii:  P(X|A) = Aexp(—A)/z! DMLE §(z) =z 7. HERBRF THFENTHD L
% Blyth OFETIHAT 5I2E, KO LS ThiEL v |, FRiH & LT, drgg(A) oc X Lexzp(—BA)dA
FRE, ZOBFINMICKT S Bayes estimator ¥ do g(z) = (z+a)/(1+8) o R(A da,8) = Ex(A=[(X +
a)/(L+B))? = ((a— BN? + N/ + B)%, Y(drap,dap) = a/(B(L+H). #iF. éx) =z LT
R(A, 3) = Ex\[A — X]2 = A, '7(d7'a,ﬂ18) =a/f THY., (dTap,0ap) — 7(dTa,ﬂ’8) = —af/(1+p) =
0 when o,8—0. THHENL, FED,

Z @ Blyth ©F5EZH 3-3, Hl4 TEATE S bANZVWERW, Ehf, LoL, HEPRPTTRAY v
7 L, BIL TR,
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